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we***? v zromttmm icE»snT«iE*»{» 

IfoE^Sttf 1 y ^©IWfflS icJKfdc-f -52! 2 ©lKflg<*<b 
[81*112 3 ME*2©»IH»±lCttKS«fcJttf»->- 

[§t#JS3 3 ME*ttSM*tf9l«ttftM-C{t»£ftft:« 

m&a 5 3 ffiEft 1 ©8i8i«:i5«fcc*3i 2 <Z)WflB1t0t«t 
Bi^«!lT*-5C<5:*«SS«!:-r*W^1 icEM©*- 

[ti*3i6] rex?£j:tf«7-Biftett*.£4tJ!iii© 
««*»©¥•(*?■ v ^cD-tn^nrotSEf^fflSicsuE 

*TF*7-te«fc0t«?Hailc*«WlcSMII*ft*SI««M* 
**MEKU 

siiE^&ttf 1 v 7©fWBB£*9A> e>sus cnwr * «t 

h3e#»»^ y 7<onttmmzMmT as 2 ©taH§#£ 
$ 1 05t»ii»<!:m2©^gi«:t , «g5$ftfcffia©¥aK* 

y £ & 3 9 x/ \ - * y 4 -> > ^fftTWSi UTtt 

[!§3}US7 3 fflE9»tt»tt#Wttt&KTftt!£ftA:=] 
EK©'*-* U*¥SH*K«©«fi*S. 

HsK-^Tft-scii^iatriBi^asicEK©^- 



ffl®±lcJf$J£0£5£. MB* 1 ©18IJg#fc«fctf»g^BIJ# 
lC5t=}UT¥iI^bWB^?TPC:ilcJ:oT. J&E8S1 ©1SJ 
8gtt©J5S fc «fct*!g®S&»©E 5 £<6;MS -l± -5 c £ 
SS<fr-5SB*JS6lcEK©^-^U^¥^<*SIS©SJjS 

nn$gi 03 mEJRi ©8JiBtt*5«fctfa«»*t© i FS 

Sr^&. TOE^SBW^yyolWJBWCTSibWJBtllS 
l/T, ^y^©^S*SI<-r-5c:t*«S»fr4K^ 

9 f=E«©*-;*ux¥»tt*B©«ai*as. 

[f§#H1 1] )WK* 2 ©MBi*****^ ?:/©#{* 
JflHI=«J*HfcB. SB 2 ©WBi*fcMOT¥*HfcWB* 

js-rctict^-c. nEB2©wBi*©B£«B<*-« 

[filial 2] WE^S^^aTWWttBBCttB 

[f63B©i¥ilBfcBiW3 
[0 0 0 1 3 

[BW©B*-.5iMIS4MH *fgM13. <•<-;* 
BBCHU BE. *MM*7-y^*7t/-ttlcEBSft 
£BB©BBBtt**UT. ttW£©B«tt««*ft3 

[0 0 0 2] 

[«£3&©«B3 St3R<0>&, flU*.!*. N b (note book) 
S!AV=»>v iSXm^rzy^J^Wl^ (personal digital a 
ssistants. PDA) JlimEI. JutBtshh^ 
*y£* (set-top box) ^©gMte. /hB<b©g#lc 

jsct. BaBa©B£&»ft±icB«»jfc nassa 
©*b. i?ss«:ttafi©igiis*tfi*)ftTi>*. at t> 

S<*©^$te«fc^#^«:«fcU/hS<-rsc:iii. b» 

[00031 sitt©*g<*BBi*. &&© u - H y i>- 

A£5=- y yK«"ffl*«IC«WTtt o £: U - K 7 U- A-^ 
— XHAy^r— (leadfrarme based package) ^S>7|? 
-JUyjy KTU-f (ball-grid array, BGA) ^3S<* 

gg**Hf§sft. se>icBGA*sif*^sa»e>^y^ 

<r— ^/ty-lr— (chip-scale package, CS P) IC^ 
at, *SM*»«©-^aiBKlclPI»«:fiE**t1ll6ftfc. 
^©C S PilMlcfcOT ! {)^:fci)t^<©rpieA< 

ssntus. mif. cs psiBicfcit-s^y^wa 

g£. *">-7 :; 'f ytf*?**? (bonding wire) T"<-^<!: 

offlBfrbmfa^mMViizHm^m&t-zov, n-v 

(wire loop) ©i^5. fc.ttXSte's©®?!?:^ 

s s ®^SM'>©$]^gs<t & u , csp 

gg©f"^#7'J"^fy^ (flip chip) «JgIC«fc 
•3Tg*E<t©^mift&II#?T*>ft-5itl%. ^yyi:S<S 
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tZmnfilzmm-fZ^m/iyzf (solder bump) if* 
lcfflg$tx^Ba7K-;l/ (solder ball) sifcoSS^C 

zmnttuzmmtzc s p ggii. 7 >j * -y 7#iis 

ffi^ffiffltSOT, ±#0>m2ffl%miztzZ>i&lZ. Sffi 
htfiDto^T, C S PgSf©HitH«£$AI£Wlc 

(coefficient of thermal expansion, CTE) (DUS 
iCfcUCS P§lg££lj£XfS, ft^lt^ hmiMifflffl 
B*©iSg^b0D*:tolc^ •;/ :/lcS^&f»J£2)#f8£ U 
SU (warpage) SfclJiU^ (delamination) Hf?£:3B 

[0 004] 

lc£*T&5**l*: ! t><E>-£ , i&oT. ±<*WlS;i<»:SJ«££J) 
[0 0 0 5] sfcfeWooSiJcDBWli, fy7KiS«*?: 

[0006] ^^©fferoewii. gSfcanx^FSB* 
[o oo 7] *%w<D^e>ic«ij(oa6*)ii. +#fc««3S 
[0008] *^w<D^e>icgijo@e<)(*, ss^x 

[0 0 0 9] *%M<D^6)lcSiJOBfl*)l*. 
;U (wafer level) (DWUtsJiZfimmTX h lc«t U . 
i4iht^S^|5)-(DXglCT^JS-r'5Ci:A<T , ^-5'<- 

[0 0 1 0] 

zf^m^^mi^rcifmmt. z\<DttmmK*smiz$> 
mmtit. mttmft?-->jzf<Dftmm[zKi!SLzt\. mie 



« 2 <Diai3itt££{SA>tC<t£ft®£-f -So 
[0 0 1 1] Bfliem2<D*H)ii<*±ICfA^$n^:«4 

si->- h*£t/c 

[0 0 12] fitie#^BI5«*liSmi4^JlT^S!$ 
*l£}£*^ >7-C*-5> - £ Zft'&t TZ>. 
[0 0 1 3] itijiEgmBW#>g«1*fc&JS-eft§¥£ 

[0014] &tz. mttni <Dffl«i#ts£zfWi2<Dmm 

[0 0 15] *^WIC«t-5^-XU7x*2gt*;ilS 

(dixmm izttftmm zffi*. z> * mm- v fzmsMm- 
%ttmwizm%i&*m?t$&zfm :: ?-®&izmntoiz&m 
w : &9\-%fifrz>n®izm8t?2>£?iztfimu. mmmnw 
<DW-mmtm—w-mtzts:^9\-m^m^-r^mi <omm 
2<omm&zmi$.[s. sg i <Dmm»t^2<Dmm»x'^ 

a. 

[0 0 1 6] *LT..MR0tUi*%lc;l3lvc. itOIE«g 

[0 0 1 7] H3ISj§^g»»*<3i^tt^®-Cf*$}5 
tifc ¥ B -JUT'ifc * C £ £ 1 1 £ . 

[ooi 8] miz. mivm-i (Dmm#.*:miz¥mwj-v 
7<Dftmm±\zmf$.L,jtm. hDie^ i (omm&te *.zfm 

[0019] B?iEmi <Dm , ii*is<i:tfmn&tt<D 
wmmmm. mfr*mw^vzr<oimmm\zw-&imm 

[0 0 2 0] Sfc. BiJ!g^2^Sl{**¥Sf*^5/y(0 

[0 0 2 1 ] mZ#4 ~»#^$ZT'V}WftM'iklZ 

[0 0 2 2] 

[gigOXfta&ffi] Hltt, *fSBflOHffi«)JB<i 1 ic 
ICEliUT. S-XU7SIC1 ^^J^^tlS,, 1UT. IS 



114. a®T*«f^ffl® 1 0 Ofc«fctfCCDttMffi 1 0 0 
ICflLTJ5ttffi!l<a®T&32Mtffi6f 1 0 1 Zmttl-V 
^1 0£#*. miEttfflSl 0 0±|cl4*gSW>m ; ? L BP.& 

n> zmmte&iM-vftmztiizm&amM/o? 1 i* 

E#ffl® 1001 icSMf * >x -f K. h 

(conductive trace) SfltfjiCJ&K 

ro#M®;i o o©sisic«i^.#(t*c:fe. BtiEfvyy 

1 OW&gPK^HS&a^lf^V:?! llcmMMICigMS 
ft. COSjg^/O^I 1 ^^LTBiJIH^y^l 0#fl.gp 

>7V >^/ty Hi£lW4. ig«SA-:/ HfcJ:tX!g«|A>^ 

[0 0 2 3] ;*IC. -HEff^l OOfWBSI 0 01 
1 2£ff$fi£U BflgBSg-l ©fiJBH* 1 2lc«fcoT, 

i oowmmi o oifl-gp^msBustbr. ttgposm 

CifcttitT*. fillESSI 1 <DmmW 1 2 14, bKE&J&A 

>yi 1 £»3u iwssgpi 1 ozm 

1<DSifl§{*1 2<0*HBJSSM 2 0;&>6iSJti2tt. SO. 

1 1 CD^bbSPI 1 0 .fcSfi l <DftiBH* 1 2©^ 
2 0#P)— ¥®lcfc3<fc?lCJF5jS-r-5. t£o 

•5CtAiT$-5. *>t, CtUCfc^T. fflEffS 1 OttiBi 
ttl 2<D*MMa®1 2 0<t!gSI/N'>yi 1 ©SSgpi 1 0 
A<llllllc¥ilS^iiSx-5¥3D U ' 1*E¥tt*£B 
1 *^>nro^BttJift?S (SMT) Sfcli'J^P- (re 

flow) tt(eiiT^sPiig±icsmMic^-r^i§^. 

m®Bifica^$ti-sc«bA<-c$-5. sec. mioiafli 
<*i 2oiaea£?s^ (cte) t-fls^gp^B c/u 

Bft^fcttU^O— flFHICT. *aH*itB 1 -fcfl-gPiS 

§^£;MIIcffia-r-5c<hA*T'£. mlEiS^/<> 
3/1 KDwgpi 1 0#spi§E£Mf 54*. ^SXfllCfc 
IJ-S-tv*. hftHlcfcOT^X h^P-y (testprobe) 

[0 0 2 4] n2(DfflmW\ 314. ^771 OCDlWffl 
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11 0 1 ±|Cff$J3t2ft. itiJEffl 1 ©*MBH* 1 2ICW(SlL 
(Dffi/jElCfcoT. 0ICJ1^^3EJ#^^^A. HI 

(te.tifcm2<o^Bi<*i 3t5mi ©eiBitti 2*15) 

•S^u/^l OlC^f -5lfiJS^*^B?S$tlT. f7^1 
0©SU. ZtzlimM*m<D¥£±£Wi±?Z>Z\£tfT 

[0 0 2 5] «fc^>T. #3gWtf>¥SH*ISB1 14. 
44. 8HMKti0KMB&<. IflJSWHblcfcU. ±#<DW>2 
0£V6mC*£2lzt&mT2>. fits. £Jit5Sf£ 
■?7'Jy7?y7 (flip chip) 2>*m#m&£ LTffi 

[0 0 2 6]JSi3. 0*Iii3Sg^|Sl±b. 

«tf»^m*5)ie-r-5^:«). s 2 ic=jvr«fc t> iz& 2 <omm 

«. S?lE«t^->-h1 414. E^2rofiiflg«:1 3±IC 

ttJt^n. «tis->-hi 4(oss. xm35*.v*&2m 
«pgs^-s^S ! t>J5:<. ssglcs■^t^TSS:■rnl^ c t 

[0 0 2 7iafc. _tiB<D#ag<*££g 1 B->Ua>9l 

-»^ic«t: -p Tm%m\zttmt<ti ; £> c <t 14a 

[0 0 2 8] 0 314. ^W<0llJS<DJBSi2ICteltS# 
S2I4. *(0fed:**SflEIIJgro^1 tlSICT^U. M 

si4Hi6off>^ i <r>&m^>7 1 i **a^-;u2 1 ic 

BflE*Ba7K->»U2 1 14. mtQO)* 
©T» U. M)5EQroffllS«iil5-C , 5 1 ->y2 0Of£ffl®2 0 0 

±ic^x«(ts= ft}iZ¥mtf-A2 1 ^1 <o*s* 

Bg<*2 2T»IL£», bOEI^I O^Bi<*2 2©SgsgP2 

1 0^SSttJ31±» SiSP2 1 0£¥S-fbf-5£:«>IC. 7X¥ 
WSTm 1 tf>®BH* 2 2 SP^^WS UT^ 1 OtSBStt 2 

2 0^$i:¥Ba7K-^2 1 (DmtE^i&mtSitX. 0 3 IC 
^■r«tplC. ¥EB**-;U2 1 OwSP2 1 OOHajStm 
1 <E>tHfli{*2 2<Z)^ffliJ«®2 2 0*<|H]-C?¥®lC/j:^«fc 

r> izm&tz. 

[0 0 2 9] 0 4~g| 1 014. *¥£W<oni&<DmM 2 IC 

te it -s ¥&{*8Ba>aitt;&& ic^ -s in ^ *-r k w eit- 

*^<DSSit^l4. «Ck«!>¥«1*X7- (^-f) 

•t^lcU^rof. SiEIISIi^J«i:OD;Sai^iglt^fc«). 
^lclfffc/«£^^^UTiSWr^. 
[00 3 0] El 4 5 IC. ttffl® 3 0 0 tei^-?- 



ffiTZo WE*xy\-3 014, »8TStaRfl!) 

T^S/^ytfroT^fflL/T, BttOfflftlO^fllttS 

[0 0 3 1 3 Mft<0tt»ttffiTfttt0¥Htf-;U3 1 
0 5lC^-r<tp|CBiIiB^X/\— 3 0(DftfflI3 0 0 

±oftxu7'tcttx.ttf*. -en^n#ffl7tv'-;i/3 i *o 

X/\-3 0 <£>£-X U ycofEffl® (cISIt btl/z^l^ 

[0 0 3 2] 0 6 IC^ £ 5 fC, 

fl>WIW*3 2££x/\-3 0Of|ffl||3 

0 0±lc?gj«U TOEfttflB3 0 0£ftff££AeMM 

r*t*ic «iE*ffl#-^3 1 zfam-rzo ^(dik&l 

[0 0 3 33 fcfc, B 7 tt % - P TlWEW 1 4>WB 

#3 2*5<fctf¥ffl/K-^3 1 ^WST'^FiHftU, mi O 

mm3 2<om2&J:zfi¥m#-ju3 i 

gP3 1 ocMEiii otttntM 2t»z>n\&-fz>&o\cm 

*U S5ESSBG3 1 0£§I1 £>tUI!i#3 2Mffl. 

(ox^r^y(cfct\x, «9e*eq*— ^3 1 ^mestx/t 

>rci»S*l8i*-; »«X«(C*3l\T«HE*»/<> 

[0 0 3 4] SSlc^-fJcplc, Si 

3 0 fCfifl 1 (OSifi&f* 3 2 lC*MME£i*tt- 
^^.en^OT, HE9IA-3 0<B#MWBB 3 0 1 
*fflS«PT7K¥ffl»LTMB'S>x/\--3 0<0S2£SS 
<-r*c<t;&«T**<!:ttlc % 9I/N-3 0lc»H(i»4: 
■B-r. ftfflffl3 0 0±(0f|^i^<hm : ?lB]SS£<gOl*3 

T^n-So lj&»u 9x/\-3 oxgic*3ft*a«*w 
-3 0 a(»#Hic+»ic»o*<o-ca!aaisaftoB*t 

[0 0 3 5] B9I4* ME!)XA-3O0!)*^fflB3O 

1 ±lCX^*v8JJ8i<OS2<DfitBif*3 3*JBJ5Ef^o C 
OB£<WI5J«J»S 14, SR 1 OtMI«3 2 t#tlc^#a« 
J5Ea!R«:fi3E'>xy\-3 0lc^x.*J:5fc*iJ»-r-5. S 
U &ffl2n3»?4*£l4£x/\--3 OSBilcEKS 

[0 0 3 6] 01 OlCfcHT* ->>>/£SS£fflO 
"C 83SE0«t^lC»oTi*±aF^<D^xy\-3 0£«J»r 
UT, MEB 1 OttHit 3 2 „ OXA-3 0tect^2 

o<are»3 3T?m&2tittmG#<D-zti j eti(D®»i<D¥ 
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?H*gg3£i#£o 

[0 0 3 7] B9IC*f^2«)«B#3 3 OAS 

^7yW*7LfcBaT, Sl«i<t32, £x/\ 
-3 0fccfe^S2(OttJB<*3 3TB«*tlfc»*<t*^ 
-f S/>^BBTin2«E)ttailC»9T9rC0E)BS (Ctt&A, 

#Wi&**©a54l4* Si <D*aii§f*3 2;fcJ;tf9x/\- 
3 0O**«B, Sfctt, 9IA-3 0tectDCS2(Dia 
0i#3 3^**«Br^T^x/\-3 0O1 mft& 1 /ty 
^ UX^Jim IC»U *SEXBT*»#BB 3 »c« 

B*ffl«D*»f*KB3 0-tti-€ : tiO?y^a.-y M4W 

M%LT* HcfcOTfc^P* I — £ (cross talk) 

SB2<0«iB<*3 3£^X/\-3 0G)#MWHH3 0 1 JlIC 
JBfitrsiKric. £x/\— 3 0<&*£-tiJ»fUT. ME0>? 
^^Kfr^SI^'r'SC<h ; t)PlT^^«, CKOif^ S 2 <0 
«B*3 3*J5j£ls*:B. S1 <DtSJig#3 2£Xil4S2 
©«Bi*3 3*|fB«IB»r^!»B<>6:<. Kffl%HB«: 

[0 0 3 8] JU±, *9BW0Jtttfttt*tttt0B^lCtt 
[0 0 3 9] 

tf. #aM»8SBfcfc^T. fy^KMcotC«7l£ 
<5£*(c, ¥9«BB&^VOBB&«BftA«ittlK-r^ 

B^&setb-r ¥B«KB«^»BBrcs 

[BBOffi4i«:Kn] 

[u i ] *f£W(omt&<Dmm i icferts^antsBow 

BBt?*«. 

[B2] MMMltOiEll lc43(t**SH*BBO» 
2©«Bf*±lcJft»5/--|-*«*0bfclldOBBBT?* 

[II 3] *BBOlkttOSB2lc&lt«4 £ Bit:ttBOB 

[0 4] *BBOXBoSB-2lc&lt«¥B«KBOCi 
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[0 5] *%B^(OS*6(D^2lCtelt*¥jS(*^©^ 
[0 6] *^B^(DHfficD^2lCtelt*¥®^g«)Si 
[0 7] *%0^<DllffiCD^2ICtel^^¥^f*ilgO3ia 

roxfl£^-f ift W 0-C& £ . 

[0 8] ^B^<DHJEOJ{$Sl2lCteltS^^^g©iS 
ii^;±WX?i**-riS4W0T*5. 

[0 9] *&M<Dnm<Dmm2izt5vz>¥m&mm<Dm 
lit m a m coin* ^-r 0 t& 3 . 
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